brain size carnivore cognition hyaena intelligence problem solving social complexity zoo Theoretically intelligence should evolve to help animals solve specific types of problems posed by the environment, but it remains unclear how environmental complexity or novelty facilitates the evolutionary enhancement of cognitive abilities, or whether domain-general intelligence can evolve in response to domain-specific selection pressures. The social complexity hypothesis, which posits that intelligence evolved to cope with the labile behaviour of conspecific group-mates, has been strongly supported by work on the sociocognitive abilities of primates and other animals. Here we review the remarkable convergence in social complexity between cercopithecine primates and spotted hyaenas, and describe our tests of predictions of the social complexity hypothesis in regard to both cognition and brain size in hyaenas. Behavioural data indicate that there has been remarkable convergence between primates and hyaenas with respect to their abilities in the domain of social cognition. Furthermore, within the family Hyaenidae, our data suggest that social complexity might have contributed to enlargement of the frontal cortex. However, social complexity failed to predict either brain volume or frontal cortex volume in a larger array of mammalian carnivores. To address the question of whether or not social complexity might be able to explain the evolution of domain-general intelligence as well as social cognition in particular, we presented simple puzzle boxes, baited with food and scaled to accommodate body size, to members of 39 carnivore species housed in zoos and found that species with larger brains relative to their body mass were more innovative and more successful at opening the boxes. However, social complexity failed to predict success in solving this problem. Overall our work suggests that, although social complexity enhances social cognition, there are no unambiguous causal links between social complexity and either brain size or performance in problem-solving tasks outside the social domain in mammalian carnivores.
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Despite the huge metabolic costs of neural tissue (Aiello & Wheeler, 1995) , primates have larger brains for their body size than most other mammals, and many cognitive abilities are best developed in primates (Byrne & Whiten, 1988; Tomasello & Call, 1997) . The 'social complexity' hypothesis suggests that the primary selective force favouring advanced cognition and big brains in primates was the need for mental agility in the social domain (Humphrey, 1976; Jolly, 1966) . According to this hypothesis, selection favours the individuals best able to anticipate, appropriately respond to, and manipulate the social behaviour of conspecifics (Byrne & Whiten, 1988) . The social complexity hypothesis predicts that, if indeed the large brains and great intelligence found in primates evolved in response to selection pressures associated with life in complex societies, then cognitive abilities and nervous systems with primate-like attributes should have evolved convergently in nonprimate mammals living in large, elaborate societies in which individual fitness is strongly influenced by social dexterity.
de Waal and Tyack (2003) suggested that the most challenging societies are those in which animals live in stable multigenerational
